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Recently it has become a reality to use higher frequency bands in satellite 
telecommunication systems and in radioastronomy. Therefore an urgent and 
challenging problem of development of multiband feeds for large reflector an-
tennas operating at orthogonal polarizations in wide frequency ranges in every 
band has been arisen. One of the successful ways to solve the problem is to uti-
lize the coaxial feeds of a novel type, videlicet the ones with the partial dielec-
tric loading [1–3], which provide, as distinguished from conventional coaxial 
feeds, low level of crosspolar radiation in wide operating frequency bands. In 
order to select and process radiosignals of orthogonal polarizations in such coax-
ial feeds it is necessary to design wideband coherent orthomode transducers 
(OMT) based on coaxial quad-ridged waveguides. The structure and the charac-
teristics of a narrowband coaxial OMT are presented in [4, 5], wherein the high 
isolation between the ports with orthogonal polarizations has been achieved in 
the operation frequency range of the lower band. The reflection coefficient of 
this coaxial OMT is less than −15 dB and its isolation exceeds 39 dB. 
The disadvantage of the coaxial OMT developed in [4, 5] is relatively nar-
row operation frequency range (i.e. 9.4 % relative bandwidth) in the lower oper-
ation band. A different coaxial OMT has been designed in [6] in order to broad-
en the operation frequency range of the lower band. It consists of input circular 
coaxial waveguide and two output rectangular waveguides. In the operation fre-
quency band 3.4–4.2 GHz (i.e. 21% relative bandwidth) input reflection coeffi-
cient of the coaxial OMT presented in [6] is less than −20 dB, the isolation ex-
ceeds 30 dB. The disadvantage of such coaxial OMT is the impossibility to pro-
vide the coherent reception of orthogonally polarized electromagnetic waves in 
the whole operation frequency range because of space diversity of output rec-
tangular waveguides. This disadvantage is absent in the OMT presented in [4, 
5], but its relative operation frequency band is more than in 2 times narrower. 
In this paper a novel configuration of a wideband coherent coaxial OMT is 
presented. Its input part is similar to the one presented in [4, 5], but the structure 
has been optimized for the operation with minimal reflection in enhanced C-
band, namely 3.4–5.4 GHz (i.e. 45% relative bandwidth). As a result, the wide-
band coaxial OMT, which provides the coherent reception of orthogonally line-
arly polarized electromagnetic waves in 3.4–5.4 GHz frequency band, has been 
developed. 
The general view of the coaxial OMT is shown in Fig. 1, and its inner struc-
ture is shown in Fig. 2. The OMT consists of elements of 3 main types, namely: 
1) a turnstile junction between coaxial quad-ridged waveguide and 4 coaxial 
transmission lines; 
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2) 4 right-angle coaxial junctions placed in metal locating blocks for each 
polarization; 
3) an antiphase power combiner/divider for each polarization. 
 
 
Fig. 1. General view of coaxial OMT  
Fig. 2. The inner structure of coaxial OMT 
Electromagnetic waves of two orthogonal linear polarizations from the in-
put coaxial waveguide, which is depicted in Fig. 2 from the left side, pass to a 
turnstile junction. It separates orthogonally polarized signals to opposite coaxial 
lines. Then electromagnetic waves pass 2 right-angle coaxial junctions placed in 
metal locating blocks and join again in an antiphase power combiner/divider. 
Each structural element was separately optimized using CST Microwave 
Studio software to provide low reflection of electromagnetic waves for both po-
larizations in the coaxial OMT. After this the final optimization has been per-
formed varying the lengths and the heights of locating blocks, matching stubs 
and the location of matching stubs inside antiphase power combiner/divider. 
The frequency dependence of 
minimized reflection coefficient is 
shown in Fig. 3. It is the same for 
both linear polarizations. The 
reflection coefficient of the OMT 
is less than −27 dB in the whole 
operation frequency band 3.4–5.4 
GHz. The relative operation 
frequency bandwidth of the 
coaxial OMT developed, which 
equals 45%, exceeds the relative 
operation frequency bandwidth of the OMT presented in [6] more than in 2 
times and the relative operation frequency bandwidth of OMT from [4, 5] — 
more than in 4 times with the lower reflection coefficient. 
 
Fig. 3. The reflection coefficient of OMT. 
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Conclusions 
The wideband coaxial OMT for the frequency band 3.4–5.4 GHz, which 
provides the coherent reception of orthogonally linearly polarized electromag-
netic waves in the whole operation frequency band, has been developed. The re-
flection coefficient of the coaxial OMT developed is less than −27 dB in the 
whole operation frequency band 3.4–5.4 GHz. 
The wideband coaxial OMT developed can be used in satellite telecommu-
nication systems, in radioastronomy and in other dual-polarized systems. 
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Анотація 
Розроблено широкосмуговий ортомодовий перетворювач на основі коаксіального 
чотириреберного хвилеводу для діапазону частот 3,4–5,4 ГГц. Коефіцієнт відбиття роз-
робленого коаксіального ОМП нижчий за −27 дБ. Розроблений ОМП може використо-
вуватись у різних двополяризаційних радіотехнічних системах. 
Ключові слова: ортомодовий перетворювач, коаксіальний ребристий хвилевід. 
Аннотация 
Разработан широкополосный ортомодовий преобразователь на основе коаксиаль-
ного четырехреберный волновода для диапазона частот 3,4-5,4 ГГц. Коэффициент от-
ражения разработанного коаксиального ОМП ниже −27 дБ. Разработанный ОМП может 
использоваться в различных двухполяризацийних радиотехнических системах. 
Ключевые слова: ортомодовий преобразователь, коаксиальный ребристый волно-
вод. 
Abstract 
A wideband orthomode transducer based on coaxial quad-ridged waveguide is devel-
oped for frequency band 3.4–5.4 GHz. The reflection coefficient of the coaxial OMT devel-
oped is less than −27 dB. The OMT developed can be used in different dual-polarized radi-
oengineering systems. 
Keywords: orthomode transducer, coaxial ridged waveguide. 
 
